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Abstract. This study examines the patterns of sales and advertising in the Canadian cigarette 
industry during the 1970's. a period marked by a growing public concern over the health risk of 
smoking and a decline in smoking's social acceptability. Simultaneous equations were used to 
represent the effect of advertising on the sales of both regular and low-tar cigarettes, as well 
as the simultaneous effect of lagged sales on advertising decision-making. The conclusions draw" 
give insight as to how the manufacturers made advertising allocation decisions during this turbu- 
lent period. 
INTRODUCTION 
The decade of the 1970s was a period of changes in 
the Canadian cigarette industry. The seventies 
were characterized by rising public opposition to 
cigarette smoking and cigarette advertising. It 
was also, not surprisingly, a period marked by 
great competitive activity in the industry. This 
report examines the effects these changes in public 
opinion had on the advertising and sales patterns 
of both regular and low-tar cigarettes. A model of 
industry sales, advertising expenditure and sea- 
sonal effects if proposed which, although being 
conceptually very simple, can be used to examine 
the nature of the advertising decisions taken by 
the firms in the industry, as well as the result- 
ing effects on sales levels. 
Industry Background 
There are four major cigarette manufacturers in 
Canada; the market leader has about a 40% market 
share. During the mid 7Os, the other three firms 
each possessed about a 20% market share. There 
are also four distinct product classes sold in 
Canada: regular filter cigarettes and low-tar 
cigarettes are by far the most popular, followed 
by menthols and unfiltered cigarettes. The popu- 
lar brands have all been on the market for decades, 
while virtually all of the low-tar brands have 
been introduced during the mid 70s or later. The 
two major product classes were considered as two 
distinct theatres of operation. 
Some advertising restrictions apply: certain media 
advertising (notably television and radio) is pro- 
hibited by law: furthermore, some specific vehi- 
cles (e.g., Reader's Digest) also do not allow 
cigarette ads. The companies abide by the laws, 
and advertising is also very much self-regulated 
by the industry (see [2]. 
Public opinion of the cigarette industry has been 
declining for years. Three factors have contri- 
buted to this shift in public opinion. First, 
medical associations have been warning about health 
risks associated with smoking for many years: (see 
[3] and[4]for details). Second, governments have 
placed notoriously high taxes on cigarettes. 
Finally, the social acceptability of smoking has 
faced a decline. By the mid 7Os, the cigarette 
manufacturers were admitting they could "do vir- 
tually nothing to combat the rising public opinion 
thatsnoking is anti-social' [3]. 
As a result of these phenomena, the manufacturers 
were having difficulty introducing new regular 
brands to the marketplace: none of the new 
regular brands introduced in the early seventies 
could canture a 0.5% market share in twelve months 
([51 and 161). 
Model Basics and Hypotheses 
The starting point for model development is a 
simple two-stage procedure. First, sales of both 
regular and low tar cigarettes are modelled as a 
function of own- and cross-advertising expenditure, 
where "own" refers to ads for the same class of 
cigarettes and "cross" to ads for the other major 
class of cigarettes. The sales model would not be 
complete without considering the likelihood of 
seasonality of sales of cigarettes. Price is not 
included as a variable in the model, as it did not 
appear to have a great influence on purchase be- 
havior in the industry; Clifford [l] provides evi- 
dence that the Canadian cigarette smoker is ex- 
tremely price-insensitive. 
Second, the existence of a simultaneous sales-ad- 
vertising effect is also investigated (see Bass 
[7] and Bass and Parsons [a]. In sum, for each 
product class (regular and low-tar), a two-equation 
system is hypothesized, one indicating sales re- 
sponse to advertising and seasonality, and one 
illustrating management's adjustment of advertis- 
ing expenditures depending upon last period's 
SSlSS. All four equations could then be solved 
simultaneously. 
The hypothesized relations among the variables are 
illustrated in Figure 1. This figure indicates 
that, in the absence of interactive and/or other 
complicating effects, main effects of own-advertis- 
ing on sales are expected to be positive, while 
main effects of cross-advertising ought to be 
negative. This prediction is intuitively sound: 
if all firms increase greatly the advertising 
expenditure for, say, low-tar cigarettes, many 
regular-cigarette smokers could be convinced to 
"trade down" to low-tar cigarettes, thus increas- 
ing low-tar sales while decreasing regular sales. 
The direction of the simultaneous effect of sales 
on advertising (indicated by a (?) in Figure 1) 
is more difficult to predict. Recall that regular 
cigarettes have been the mainstay of the industry 
for decades. As this product class loses favor 
with the buying public, the firms may react in any 
of a number of ways. They may, for example, in- 
crease regular advertising levels to counteract 
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the declining-public-opinion effect: in this 
situation, the relationship between lagged regular 
sales and regular advertising would be significant 
and negative. Alternatively, the firms may feel 
obliged to reduce their advertising levels be-.- 
cause of rising consumer opposition to their 
products. This situation would occur if the firms 
wished to avoid developing or further fueling a 
"bad guy" image, and chose instead to maintain a 
more low-key presence in the marketplace. In this 
case, the relationship between lagged regular 
sales and regular and/or low-tar advertising would 
be very likely significant and positive (the lower 
sales became, the less was spent on advertising). 
Another possibility: sensing that the public- 
opinion trend will not reverse itself, the firms 
may feel it is in their best interest to support 
more strongly the low-tar brands,tiich they would 
now perceive as the "way of the future" in the 
industry, at the expense of the regular brands. 
In this situation, advertising of low-tar ciga- 
rettes would be expected to be positively to be 
correlated with lagged low-tar sales (since both 
would be increasing through time). 
one is interested in testing for the existence of 
interaction effects, more variables may be added to 
the models. The multiplicative nonhomogeneous form 
(MNH) may be used to re resent advertising inter- 
action effects (see 111 . Adding MN8 interaction 
terms to Equations 1 and 2 produces: 
In SRt =alo +wll In ARt +(1(12 In 
Ml3 In %t In ptt + El 
In SLt =c(20 +w21 In ARt + u(22 An 
Evidently, should the interaction terms prove in- 
significant, Equations 3 and 4 would reduce to 
Equations 1 and 2. 
Finally, seasonal dummy variables may be added to 
Equations 3 and 4, to obtain: 
Model Development 
The next step is to develop the four simultaneous 
equations into empirically-testable form. Equa- 
tions in multiplicative form are used in this 
study. for several reasons. First, there is 
evidence, at least in the American counterpart to 
this industry, that "the level of advertising (is) 
high enough to place the companies at the point 
where there (are) diminishing returnst' [9]. Di- 
minishing returns to advertising may be modeled by 
an equation in multiplicative form where the ax- 
ponent of the advertising term is less than one. 
Second, whereas some of the difficulties associ- 
ated with multiplicative models concern their in- 
ability to account for positive sales during 
periods of zero advertising, and their neglect of 
a threshold effect at low advertising levels (see 
[la]. these difficulties cease to be important 
considerations at sufficiently high industry 
advertising levels (i.e., where the range of total 
industry advertising expenditure is in the region 
of diminishing returns). Third, multiplicative- 
form equations are easily soluble by least-squares 
regression techniques upon taking logarithms. 
ln SRt = wlo +,dll + Sp + d12 Su +d13 Fa +all 
In pkt +=12 In ptf +0(131%tl*Lt*ta(5) 
ln SLt = M20 + ppl SP +j?22 Su +,223Fa + 
=21 In ARt +422 In ALt +OL23 In ARt 
ln AL* + E2 , (6) 
where Sp, Su, Fa are dummy variables taking on the 
value 1 during spring, summer and fallrespectively, 
and zero otherwise. (For this analysis, Winter = 
January, February, March, etc.) 
Similar equations are constructed relating current 
advertising expenditures with lagged sales figures: 
ln pkt = 510 -+ $1 ln SRt_l + 512 ln SLt_l 
+d1 (7) 
ln ptt = Y,, +x21 I* $t_1 + $2 In sLt_1 + 
Neglecting seasonality for the moment, the pair of 
equations representing sales of regular and low- 
tar cigarettes could be derived as follows: 
1 *,, 
%t 'lo ARt 
*/a ) 
ptt El 
b2 (8) 
Nature Of Data And Estimation Procedure 
S ffl, pia * Lt ==;o ARt Att E2 ; 
where S S 
Rt' Lt 
= sales in time t of regular and 
low-tar cigarettes,respectively; 
Over five years of monthly data on industry sales 
dollars and print and outdoor advertising expendi- 
tures for the Province of Quebec, Canada, were 
obtained from the Cigarette Manufacturers Associ- 
ation and comparison-validated with the largest of 
the cigarette manufacturers, for the period 
between January 1976 and March 1981. 
ARt' Au = advertising expenditure in time 
t of regular and low-tar 
cigarettes; 
a ij's = parameters; 
G = error terms; i = (1.2). 
Taking logarithms of both sides yields 
Equations 5. 6, 7, and 8 were estimated simulta- 
neously using two-stage least-squares (ZSLS) 
regression. A backwards-elimination procedure was 
used to eliminate insignificant variables from the 
model, until the point was reached where all vari- 
ables remaining in the model were significant at 
the 0.10 level or lower and each of the four 
equations in the model was'overall significant" 
(as indicated by a significant overall-f value). 
ln SRt = q10 +w11 ln ARt +a12 ln ALt + El(l) 
Results and Discussion 
ln SLt = w20 +o(21 ln ARt +w22 ln ALt + E2 (2X 
where o( 
10 
= in D(' 
10 
and D 
i 
- In El, 1 - (1,2). 
Table 1 lists the significant paramters (with t 
values and probabilities) obtained from the 2SLS 
regression analysis, as well as overall F and F- 
squared statistics for each equation. 
Note that in this form only own- and cross-main 
effects of advertising on sales are examined. If 
Examining first Equations A and B (relating ad- 
vertising decisions to previous-period sales 
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leVdS), one sees that lagged sales of low-tar 
cigarettes is highly positively correlated with 
advertising of low-tar cigarettes (822 = 0.709, 
prob. = 0.0001), and negatively correlated with 
advertising of regular cigarettes (1112 = -0.504, 
prob. = 0.0001). This observation gives support to 
the possibility that the industry was recognizing 
the emerging importance of the low-tar product 
ClSSS, caused by increased public concern over the 
ill effects of smoking. As sales of this product 
class increased, the firms continued to increase 
the amount of advertising support given to low- 
tar brands, at the expense of regular-brand ad- 
vertising. If the firms had been concerned about 
their traditional top-selling regular brands de- 
creasing in sales level (due to customers "running 
down the tar and nicotine scale"), presumably they 
would not have continued to decrease the amount of 
advertising support allocated to regular brands. 
(it should be noted that by March 1981, the ad- 
vertising budget for low-tar brands was about 
7 l/2 times the budget for regular brands, although 
the latter was still outselling the former by a 
3 l/2 to 1 margin.) 
Equations C and D show the relationship between 
SSleS, advertising and seasonality. Sales of low- 
tar cigarettes (Equation D) appear to have been 
unaffected by seasonality: sales growth for this 
product class was so strong that the sales down- 
turns typical of regular cigarettes during the 
winter months(January, February and March) proved 
to be insignificant. The only significant effects 
were found to be in intuitive directions: SSlSS 
of low-tar cigarettes were positively correlated 
with own-advertising expenditure (=22 = 0.46, 
signif. = 0.0001) and negatively correlated with 
cross-advertising expenditure (N21 = -0.48, prob. 
= 0.0004). Thus, as the proportion of adverti- 
sing dollars invested in low-tar brands increased, 
so too did sales increase. Note that both co- 
efficients are less than one in absolute magnitude, 
indicating decreasing returns to advertising. 
Analysis of regular cigarette sales (Equation C) 
was less straightforward. First, all seasonal 
effects were found t" be highly significant and 
positive. This effect was not suprising, as the 
three seasons represented by dummy variables 
(Spring, Summer and Fall) traditionally show higher 
sales than Winter for reasons discussed earlier. 
Second, the response to advertising is mnre 
COmpltX. Contrary to initial expectations, both 
low-tar and regular cigarette advertising were 
found to be positively correlated to sales of 
regular cigarettes (although in both cases, at 
only the 0.10 level). However, a weakly signi- 
ficant negative advertising interaction effect was 
found (N13 = -0.16, prob. = 0.07). 
One way to interpret this finding is to examine 
the elasticities of regular cigarette sales with 
respect to advertising. Taking the derivative of 
Equation 3 with respect to In ARt a" In AIt (and 
dropping subscripts, since no lag effects are 
present) yields the following: 
a 1” SR = q 
.- 
ain+ l1 + Y3 1" AL 
a 1" SR = ti12 + *13 1" AR 
I" 4. 
Equations 9 and 10 thus represent the elasticity of 
sales to regular and low-tar advertising, respec- 
tively. Si"~e'~ll, &I2 and =13 were determined by 
2SLS as 0.63, 0.54 and -0.16 respectively, these 
equations become 
EAR 
= 0.63 = 0.16 In AL 
EAL 
= 0.54 - 0.16 In AR 
where cAi = sales elasticity with respect to ad- 
vertising for product class i. 
These equations show that the percent increase in 
regular sales associated with a percent increase in 
regular advertising is lower if low-tars are 
heavily advertised, and vice versa. Otherwise 
stated, both classes of advertising appear to 
stimulate sales of regular cigarettes (with the 
own main effect being slightly higher than the 
cross main effect); but interfere with each 
other's effectiveness, such that the combined 
effect on sales is lower than it otherwise would 
have bee". 
This observation has a" interesting implication for 
advertising decision-making. It appears that 
either class of advertising stimulates regular 
SSlSS, and if one class of advertising is used, 
adding the other class will not increase the sales 
response greatly. Thus, management is better off 
advertising more heavily the low-tar cigarettes, 
in a" attempt to stimulate sales of this class 
during its growth phase, feeling confident that 
the effect of such ads will also carry along sales 
of regular cigarettes to sane extent. I" any case, 
it should be remembered that the advertising 
effects are weaker than the seasonality effects 
for the regular cigarette class, and that indeed, 
seasonality effects aside, the sales level of 
regular cigarettes throughout the period under 
study remained remarkably constant. 
Figure 2 provides a sunm~ary of all effects (main 
and interaction) found to be significant in the 
study: 
1. Low-tar brands were launched with an appropri- 
ate ad campaign. As sales for this product class 
increased, a larger and larger share of advertising 
outlay was invested in low-tar brands in order to 
accelerate the growth in sales. 
2. The mnre invested in advertising low-tar 
brands, the higher low-tar&ales became, thus 
continuing the cycle. 
3. Low-tar advertising had also a weak positive 
effect on regular sales, apparently just enough, 
in combination with regular advertising. to 
maintain sales at a relatively constant level. 
Seasonal fluctuations were more pronounced for 
this product class. 
Conclusions 
A conceptually simple model interrelating sales 
and advertising was constructed for the Canadian 
cigarette industry and tested using industry data 
for the Province of Quebec. The period tested 
(mid and late 70s) was marked by changing public 
opinion regarding the social acceptability and the 
health hazards of smoking, and by the introduction 
and sales growth of a new class of cigarettes, the 
low-tar brands. Considering the exclusio" of such 
variables as economic indicators or trends in dis- 
cretionary income which may have also affected 
sales in this industry, the armunt of variation in 
sales and advertising explained by these simple 
models (as measured by x-squared) is quite satis- 
factory. 
A cyclical model representing the simultaneous 
advertising-sales and sales-advertising relation- 
ships was determined (see Figure 2). It appears 
to capture reasonably well the occurrences in the 
industry during the period under study. 
PUBLIC OPINION 
One conclusion which can be drawn from Figure 2 
concerns the decision-making response of the 
cigarette manufacturers regarding advertising 
budget allocation. As mentioned earlier in the 
paper, there were a number of conceivable alloca- 
tion decisions that could have been made, given 
that low-tar cigarettes were increasing so rapidly 
in sales (i.e., they may have chosen to protect 
their "big sellers", the regular cigarettes, 
through heavier advertising; or even cut back al- 
together in advertising and keep a lower profile). 
These alternative behaviors have been effectively 
ruled out: the directions of the simultaneous 
effects in Figure 2 clearly indicate increasing 
support for low tars during the sales-growth 
period. 
Table 1 
Regression Results 
Equation A: In ARt = 810 + 112 In SLtil + 5, (*) 
Overall F ratio = 54.89 
Prob7F - 0.0001 
I&square = 0.48 
'aramete- Estimate T-ratio Prob >IT\ 
I. 4.271 21.97 0.0001 
8lZ. -0.504 -7.40 0.0001 
Equation a: In ALt = X2o +122 In SLt_l + d, (*) 
Overall F ratic = 56.78 
Prob>F = 0.0001 
R-square = 0.49 
Parameter Estimate T-ratio Pmb>lTl 
Yzo 1.622 6.03 0.0001 
krr 0.709 7.54 0.0001 
Equation C: In SRt =~l~ +jll SP +ji12 SIJ +I13 Fa +*ll In ARt 
+ al2 In ALt *ml3 In ARt In ALt +tl 
Overall F ratio - 6.13 
Prob>F = 0.0001 
R-square = 0.40 
Parameter Estimate T-ratio Prob,lTl 
2.443 1.95 0.06 
0.210 3.54 0.0008 
0.252 4.82 0.0001 
0.292 5.04 0.0001 
0% 0.631 1.85 0.07 
WV 0.538 1.67 0.10 
%3 -0.161 -1.83 0.07 
Equation 0: In SLt -'20 +"21 In ARt +u22 In ALt +e2 
Overall F ratio = 42.36 
Prob>F = 0.0001 
R-square = 0.59 
Parameter Estimate T-ratio Prob7lTl 
oc,, 2.529 4.12 0.0001 
o(Z# -0.475 -3.72 0.0004 
Ma, 0.462 5.04 0.0001 
(*)A11 lagged sales effects discussed in this 
study refer to previous-month sales, since periods 
of one month duration were used. 
Figure 1. General Theoretical Model 
Ilote: Symbols discussed In text. 
Figure 2. Significant Effects In Diagrammatic Form 
Sale5 
(Regular) 
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